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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soft magnetic 
multilayered film and its manufacturing method, capable 
of forming insulating modified layers on respective 
surfaces of soft magnetic films only by a target 
necessary for the formation of the soft magnetic films 
and capable of forming the soft magnetic films into a 
multilayered film, and also to provide a flat magnetic 
element a filter and a thin film magnetic head using the 
soft magnetic multilayered film. 

SOLUTION: Although a soft magnetic multilayered film 5 
is constituted of a multilayered film structure of plural 
soft magnetic films 7, modified layers 8 of oxide film or 
nitride film, having capacitance with respect to high 
frequency, are formed on respective surfaces of the soft 
magnetic films 7. The modified layers 8 can be formed by 
oxidizing or nitriding respective surfaces of the soft 
magnetic films 7, and accordingly, the soft magnetic 
multilayered film 5 can be formed only by a target 
necessary to form the soft magnetic films 7. 
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#-C*S. *^BJr«, Fe-Hf- £"©1*1814 

mmmx> ^m^<Dism^mmcmLxmm.iy-^ 
Fti>xmmx%z>ti<>'jm!.i<cwBLtch<DX'$>z>. 
[0035] a i K*-r*a»ttii7 ©*bs 

fttfiBttaHMlrtt. ffl*©fc^®@9. 9, -©fiBai 
20 nx-3bZ>. Lrfpfc. ^)l«r*SfcJb{C^f*:fl<5tt«rBUK 

[0 0 3 6] ttfeflNEF e - H f -OKOsftBtcBWfcgl 
*^-rS^«. BUlfiF e - H f - OM^Igft. A 

tSCitSIKM^S. fufHF e - H f - OJR«C 
«. &3?H-?£*S£0-?>-n>Hf M^$*n-C^5fc 

(c5i*aF-&e>ti. BuiaF e -h f -ommmic. m&x 

[0 0 3 7 ] *«9it?tt. Fe-Hf -OlllSca'©^ -5 

t>, Ti, Zr, Hf, V, Nb, Ta, Mo, W, A 
1, Si, Cr, P, C. B, Ga, Geif±» 
J5>6«ih4 1 S£fc«2««±©:rc*M£#£?i*;ai4 

c<D£$i,coxmm2fttc$m&&mmtmiicm 

Lx*tft??>mgmm9muz. mmtocmmztitc 

tf . *»»«tt«*-r 9 ©igj*«w< % «p . 
3ra*o{g««iati*. *fcB>rie#cfStt^s)R5*^ 
mmmtt-rtnt. wtsmm&mui5±#<Dmm&m 

50 <ff$)S-C#, M«W^c^ffl*Ki5±-rSC<h^-C^-5 0 



coo38] m^mmtas^x ». scsai4jg7 <Df&m 
&&&& z->f?b <d&x. &mmm&<»wiw>k&mm 
5%Bi&xZ2><dx. m^nm^Mitx^. Lfri>. 
am 3 titc$m&m i om^mm 9 <t %mm s 

<CtemCX$>2><DX. x.-vl-^ifl'-tmZ&fflC-Cilb 

[0039];xk. #2SiyiccfcttSffci^iffl©*#SiK:o 
C>Tl(iBS-r'5„ *^(cfcW^iicfiSt4^«. F e SO'/ 
£/c»Co££{*£TSe&$S.II,tB<i:. Ti, Zr. H 
f, V, Nb. Ta. Mo, W. Al. Si. Cr. 
P, C, B, Ga, Ge£#±S7C5£*>6jgtfft& 1« 

[0040] *§tmctev &ftM&m<D^&Wj:m!&3Z 

«. (Fe,..Co.) .M.L.O.t'^hS. /cfc'U 
Ltt. Pt, Ru, Rh. Pd, Ir, Os. Sn, T 
i, Au. As. Cu^6il«n-S lfiS!fctt2St<± 
©7C*r-&f3. ffl^ibx, y, z, wttatyofW. 

oicrz-x:. $>&wzotmcN mm) &mf& 

[004 1] WIS(fc88f4HK:JBl»r. F e tt£RS#-C* 

«. F e©^f?«W:£-t,>{i£'»£lA>„ CoB, Fei 
|5jD<®f±£ffl5^-C*9, F e©-a5*B»Ur» 

Fei (ommtm^ 0 . 5 iutx$>z c <t u < . 
0. 2,vcr-c$>&tzhim£ 

[0042] ^nsKMtt, «cfiBS«WttiflfSfa*WAr S 

m&t<DfSrF<Dtclb. 3 0 a t %WTt'*5 C £ O 
0<«. 7 a t%Ji<±l 5 a t %jyT"C£> 

[0043] tcIRL tt. BBfflgCDSjfttt. S<SSt#ttS 
OTSS^IBS-r^TcS-CAS,, C*l6, tcSILB 1 0 a 

*S©<5T*j8S#*0< fct*. J:»)#*L.<tt. 5 a 
x^Mi^L iOMi*5 5a t %«±4 0 a t %«T 

[0044] 7tmOiZft£l,M<Pt l C&&U'C7cmM±teei 
UXM<DM<t®l$:Bf8,-rZ i><DX$><0 , 1 0 a t %WL± 
40a t%WT^tirc^Ci*Jj>f$L^. JWftttt 
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ff-Sfc«)«:«7f:*0©^J]na«2 0 a t%lU±3 5 a t 

[0045] *^r-WHW^®cSB^^t±*5t^boo 

«. O^a^O. 5. x. y. z. w«at'/.t. 5^ 
y^30. 0^z^20. 5^w^40, 10^y+z 

fc&Ktt. att. O^a^O. 3, x. y, z, wtta 
10 t%X. 7^y=S15. 0^z^5. 20^w^35T 
£><3. ^#xT'&SCi#J;D$f£LA>. 
[0 04 6] $fcii5fe7C*M«. Zr, H f ©5 ^— ;/j 

*3Mm*. fria$»;ettm©«fiSa€rO{c. *&£z£0 

©fflfiX^F e -M-Or-ff^-r-SCi^SfS U>. C© 

Fe-M-oia, jtttemmmsm&n^. 
[0047] *fctt*«w-ctt. B«iai)cmtte«. Tie 
©fflfS-cjgfiS $ nr i> x i> J; c v 

20 (C o,.,T.) ,M,L,0. 

fc/db, TttFe, Nid^^i'^^-^^ttS 
l3^tS7tmx$>n . MB. Ti, Zr, Hf, Nb, 
Ta, Cr, Mo, Si, P. C. W. B. Al. G 
a. Gei#±a7c^6iS«n-SlS*/cB2®«± 
©7C^-C&9, Ltt. Au, Ag, Cu. Ru, Rh, 
Os, I r, Pt. Pdfrt>mi£ti& 1 2 « 

tU:©7t3re$) 0 . ffl^tb^-ra^r. O^a^O. 
7. x, y, z, wliat%t, 3^y^30, 0 £ z 
^20, 7^w^40. 20^y+z+w^60iO, 

30 gggB»x-c&3o 

[oo48] *mixtem?rj:ft®mAm&mmor>-o 

ffljRtb^-Ta^. O^a^O. 3. x, y, z. w« 
at%f, 7^y^l5. 0^zil9. 20^w^3 
5. 30^y+z + w^50ib, mm* x Xh i> C <i: 

[0049] ^(C *^WiCteWS«cSS14M©K1«jS<i: 

Sfbtl) *^tti^-5rc^T*^7rXti(C. FeR 

40 ov£/c«c o ^s^i-r^ss^ta^fiEorc^. 
ri,^©r'. iS^tbJgtnp^L/, M±i*tcKL/r4>iS 

^tbffiJx^To ^fCFeiStc. ^^C^JFeKft^. 

r. co*^ttit-s<!:. es^tBtc^sssA^wsn. 
Hutest^tatwc^bffitnp^mu. ^^©tbffiSip 

«. F e -M-o^©ti^Ki:b^rii;< ^5. 
[0050] $ /dftsatflgfcc o s i . suieiJc 
EStt^©-$*s*tttt . f e - m - o m<D-mmjm<k 

0fc«ffif^*<<c*). lot. *&91«:isl:f£ftffittll 
50 ©SB8^©S?g»#tt«. ^(c^ff/j:^©^^^. fc 
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rcU WiBttSWtBKCo Fe-M-O 

[0051] s/c*^«cfcc^-r. f esy/^fcac 

o££&£TS8^J^B©^1f b c ctff 

js <#.i>:£*#i§) . f c cffim cm^iL-fjmm) . h 

*». «fc vy 0$ l, < tsfeSNtifrD^tf b c c ffi£T-ff$)j£ 

[0 05 2 ] 10 
[^©Jl^cDff^] 05. 0 6 Si, *WP!fc*iWS-f 
>#*£©fltjt£^-rk©-C&9, 05«¥B0. 06 
»05©6 -6«g»rB0-C*S. 06 fC^T cfc 5 CC. S 
«3 0±{cft9fflt,**3 l#tJ&«!S3ftTt»*. C©ffi 
»)ttiU*K3 1«. 4SKf£L.r©!aflW*Wl/rc>4. if 
K»«3 0±RcmOWl/«S3 1±«C, |6ttR3 2£ 
SSttJgl 3 3 £ 3 4 mmX9M 3 ft . IfiltlE 3 4 ± 
cc*;-w 5;i-=i-r;utt©^Fffirn , ;U3 5/W£fi£3ft&„ 
^Pffin -C 3 5 ©(frfrSBtt. *fifiJg3 2 £#f6l|i©*cffli 
tt*»«t?3lft«St»fc«Btil3 3 £J6MUft3 4KMt?6 20 

nyt^^-^-^^urffiotHL/Sffis 1 £&iS3ft 

rt^So 3 6&c¥B3^H<3 5£^«iJJI3 6#^J& 
3ft. «iM3B±(C49H!®*Ctt(^*M-C«A3ti 

tcmnm3 7WBi&zti-a<>z. ¥9=i<rju3 5®tt*» 

Wllilli3 8t, Bl9till/fB&3 liH««:JSHF£ 
[0053]fl3^Jl/35B ( ffi. 7-rt>5- 

or. SfWKcS^ijtc, ifc{i^Jtc. 3 6Ctfficc*& 
/c¥®3 -f^3 5 *a^uwcca»»w . s^pb^ a >i 3 

5£*fe«a3 6£/rt>T*ft6]3-tf££:£-C\ h7>X£ 
^"C^-So 3 6&C. W3-f^3 5(J. 9tU«S« 

©M^iutiiiio. 40 
[00543 «M!32. 34, 3 6«. ^'HSK* 

©Ift*$j83 2, 3 4, 3 6«. ^-X hEHBU*/c«Xf 

>3-h««:«tejrr*^. gna^r * §wa 
> y & £ ©#£ cc «fc o ffM 3 ft & . 

[ o 0 5 5 ] 07 ». *^BJ©H«i^£ Dr©fflgt58 

KoiBWfBia-c**. 0 7 K^-rsMsaa-^ » f 

tt, #±SC^ F *«fiK-r -S x ^ W #© h U - v > ^fflij so 
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^BK0f&3ftrc4>©-C*f3. ^ffll'Si' F 

? F) ±{C«i*fflO^>yi'f F #911 3 ft 

[ 0 0 5 6 ] 0 7 0 «. #f63B©#;®tt£ 

»K-cjBJsRsn/tTaj3T»4or*'5. mar^r 

®4 0©±tCtt, A 1 a O,&£0#Wtt®Mtttttt?£ 
fiR 3 ft /c ? :/JS 4 1 *i JgRS 3 ft, 3 6 CC BUIS+' f -J 

[0057] mmm&m* 2 ikb. cuft £-©smJ6 
^$ft-cc^o A«cte«ffS3^^B4 3«. ^a-rs±3i5 

3714 5©*^4 5 b©igH ; £^[Hl-r-S«fc-5(C^(S 

s ft r i, > s a*. 07-e «ir tan ;na 4 3 ©— gp©^as 
antus. *brmsa3^;us4 3©±fc«, wtSM 
fl§w*4^c £ otentni 4 4 jw&s 3 tin > * . 
[0058] mmmmm4 4©±(c«. *&w<Dm.m.& 

SHBHt?JgfiR3ft3fc±»3TH4 5 36*J^fiR3ftrt>S. 
±gP3rH4 5©5fe^gR4 5 a«. ieiS^{*<!:©*ffrS|5 

{cfeisr. TgP3TH4 o_h{CB«ia*> v ?'m4 \ 
ur«^3ft. v 7iG 1 ©em*> -f&mms 

ft-Ct,i§ 0 $fc±SJ3TB4 5©^aJ4 5 bB. ¥ + 

v ym 4 1 4 2 ccjf^ 3 ft tc-K^ix l r . r 

#37»4 0(CflB»WKSte3ftTVa. 

[0059] tji»ffl©-f >y * t ^ ^ ? Fr«, 3 

-Ot/84 3CCS»SSSia!^6ftS£. TgP3TS4 0 
&0*±a$ 3T14 5 Kia»EaW*s^3» 3ft. T3IS 3 71 
4 0 i±gP3 7S4 5 ©5feffigP4 5 a i©^M^' * ^ 7' 
gR^*> 6 ©i&ftSBtf^fc J: «3 . Xi>t£}Z<D$m 
*SM*CCfi8ae#*i8E» 3 ft £ . 

[oo6 0]$^t-b, 05, eic^-r-r^^fy© 

SS14SI3 3, 3 7. Syi7(c^1-III^7K®T 
SP37J14 0, ±gPnr@45*«. ilK^ti^K, 
fClSttfll 7 ^aS5t»« 3 ft fcttffitt&HR 5 CC«t o -cm 
RS3ftTl>-5 0 ilKSti^K. wiieiiC^ttM7«. 
*©*B(CMffcttft & b 4X^bJR<^EWB 8 sWKBSS 

ft, ffi&%tmm 8 «?f-©a5^«. «as8»wtt*WTs«i 
S8ti9t?*s. H^ria^M»8«^^Jg•<g^i?!{t , . 
Mft,, saawa^-^FM£i/"co«i6*«fcbr 

[006 1] ^HJicfc^-C. S?(iat>CfiSI4J«7W, 08 
tC^Tcfc^fC. FeSat/jEfcttCoSSftifStMS 
^tB£. Ti, Zr, Hf, V, Nb, Ta, Mo, 
W, Al, Si, Cr, P, C, B, Ga, Geif± 
«7cSR*>e.atfft4 ia*fct*2««±<3[>7C*M£. tE 

fiS3ftru€»^{tM*^C^*^fbM©^K)18{C4>. a 



15 

FeM/SfcBCoi. 7clgM#$£*i 

nig 5 itmmic&^vimt a rc>5. 

[0 06 2] LfrbKifitt&mviZ* mM®M7 Zffi 
fiE-rSHtrl3^SH8 4&^1fJi9K:^g;*i£i£StM-?& 
£c^jajgM^©^Wfi#A#<flSi:9. iSttfc, m 

s6(c«rssHut8tt> Bir^L/c<fc^K. ssja& 

[0 06 3] c©J:3«:. iwfaiifcatt^ilJSs*. 

ttjg 7 ©^ffiicjf^ $ nfc^ssn 8 K. «t o r . ifcs&tt^ 
tt*WT *«@EWB 9 0Mffl*i. aauwccj/- JU K stir 

■5c4#sr*-5. 

[oo64Hi «c^-rt>cstttt*iiBi 5 zmmrzic 

«. ^#£&4*£&ffl-rfttfcfcl,\, 

[ooesi^jjtttirticB. tHtttt«7 4fiHR-r 
■5fc2&©*-y* h^fflii. ^Scsscior. 

j&!Si$5t. f?ia#:fi8ttlS7 4>K:. o, (MX) . 

»N, (ffiR) §^lO«SailtB, Ar&W 

m&tfxtpico,*/?., *sci«N 2 *r^*s-^ufc (a 

r+0,)g^X, *il>B(Ar+N,)»lSWT 
ArU^, *5C>ttAr + 0„ Ar + NJW 

[0066] aijcTK-rasi o±(c$-r£nn@©iJc 

■5. tUTIW. ^A-.^ftiKj;^t. Iltri@&m8 
±K*2»B©ttBatt*l7*liS«U. fi£!gf£. 

8 1 z&mcmm u & «fc -5 ft^nigfit jt©®ciKi<fe 
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aunts c s. 

[00673 ttcmz$mnm7 <mm^m.im<m.m. 

titc&.m&m7&. A«tp«:3^>-rci{cj:or. mib 
wmw& 7 <Dmmtcwnm<D&mm 8 wimrz c 4 # 
rt£„ &*s. M§e#;iiBttJ8 7 ©*§*£«: o 
*rr£4#«. . m%mmffl&7 v>mmK.m\m<D^.w 

10 m7<Dmt&icN (mm) z-gmrztziz. frte^i* 
H7£/&lgi&. Sf££itvr£c4{cj:^r. HufB#:m 
ttis 7 <Dmwicmtmoy$zmm 8 srjf^-r sci »s 

[0 06 8] &K#i&Erttrasft*0E»ttii7©«j5S 

CC-O^rittH^-r^, «rC«CfiSttM7« (Fe,..Co.) 

M«. Zr, Hf. V, Nb, Ta. Mo, W, Al, 
Si, Cr, P, C, B, Ga, G e 4#±8l7nJ£#>f> 

a« tis i as fc« 2 mvL±<D7tm-e& k> . l «. p 

20 t, Ru, Rh, Pd, Ir, Os. Sn, Ti, A 
u, Ag, CuA»<=>ii«*l£ lS$fc»2*IfcLh©7cSR 
r*0. i^t^-faB, O^agO. 5, x. y, 
z, wtta t«t 5^y^30, 0lz^20. 51 
wS40, 1 0^y+z^40t*0, gS3B«xr& 

So 

[0 06 9] <fc «3 L/ < lfflK!ft^lR®ttJ£lt& 
TjVTata:, O^a^O. 3. x, y, z, wttat% 
r> 7^y^l5, 0^z^5, 20^wS35r* 

jsastfx-c**. *fc^6wr«. mibtcSm«, 

30 Zr, H f ©^ ^r*4«,i«M^*^tr7C3Rr*4c 

[0 07 0] ftst^i^jBWCB. mriai>:^ttK7« 

(Co,.,T.) ,M y LtO.Oimf&VBf&ZtiX^Z. tc 
tcL, TBFe, N i ©-5 ^ ^^SC^iM^ 
*^t?7C*r*0. M«. Ti, Zr, Hf, Nb, T 
a, Cr, Mo, Si, P, C, W, B. Al. Ga, 

g e &*±seaRa> h m\t n-s 1 as 2 a«±©7c 

^r&«3, L«. Au, Ag. Cu. Ru. Rh. O 
s. Ir, Pt, P d#><=>il«*-l£ 1 «*SC4*2«ti 
40 ±©7c3flr£>D. jfflJ&tt^-r a «. O^a^O. 7, 
x, y. z. wttat%t, 3Sy^30, 0^z^2 
0. 7^w^4 0. 2 0^y+z+w^6 0©Ki$f 

U jSSP«xr*.5 0 ctO«*u<w. BuiBi>:®ttm© 

ifflJ&it^Tn-f a«> O^a^O. 3. x. y. z, w(J 
at%t, 7^y^l5. 0^z^l9. 20^w^3 
5, 30^y+z + w^50CDH^Wl, JSBPttxt? 

[0071] s/c*i%^r«. mriBTc^TBF e r*>s 

C 4 #Jf? t L- < , C ©«£, C o 4 F e ©SStbf*. 
50 0 . 3^ (Co/(Co+Fe) } ^0. 8t*l»C4 
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17 



18 



LIK TcfT^FeiLt. CoiFeiOfJS 
£0. 3^{Co/(Co+Fe)}^0. 8 t~ti>C 
i-C. «fc 9 ffitlfcfcMM^ttR^^^tt*^^ C £ 
#5-C£&„ i* L<«, Co4Fe4©Sfl-££ 

7 : 3it5ifiU Sfc^BJCCfc^&MISiKiSSttM 
£t?J>i£-f £-tc3S4 It, 0©ft*>«3&CN#, 

o£*^N3!>5ffltie.nrfcj:t^ &*$;$3&BJi©©;EBi$]g 

7 &C 300~3000mQ - c mfia©itig*n 

£f#SC4*S"5J#re&£o 

[00 7 2] fct_h© J; 5 (c*#feB^-c«, 0 1 CC^-T J: 5 10 

tc, ii«t^ifiS5«, «&©tw^iS7;w*f £*ifc 

Fsn-ct,>£. c©<fc-5ct. iWrfB#;fiBl42HiJg5*, ifc 
fiS14)S7©^8)««@-e^T?»c<t(cJ:or. MJ!£ 

JSttK 7 ©afflict 3 *l fctll 8^-,^ i&ffil* 
!^Ftt?r#-r-l>.».^MI19©PBl^, lMW(C->-;l'F?h 20 
Tl> £#> 6 . KBiffiKHbW & 3 T«fc*<B»r S C 4# 

[00 7 3] «fK*IB98"C«. ©:ai4«7 ^lSit4/c 

-So «natt»eii7(DifcSE»»9iSEaji8 

B. ffiRSW«C«(5lD-C*^©-C. h 4>t2 

[0 0 74] fcfc^iam*. 0 1 (t^-r&fi&tt^Hlfi 30 

5, 6) <twina«^f k (07) zmiftc&> m*. 

fcfSJgS4-7>x«. ±a>©>f >^^5fSy £ fS^m-^^ 

wsja&fbasgjfcsn-co-s. c^bfc^-e. mass 

^IS«ffl©LC7 -< ;U£©ttfiKg*©#T-£Wffif*© 

MIB#;!Stt^-ll^5*JifflT 40 

[00 7 5] 

ttJSCCO (ggg) fc«N (.mm) MR 

£4 LTtt. F eSCX/SEfcttC o ££{*4-r&»fSH 
tB4, tcJSSM (Hf &£) 40&tf/£fcttN££»CC 



[0 07 6] ttJcfciMHcfco-ctt. KffittM^isnr 

•St)CiS14M©^BB*flli* ; SrfJ)?S'e^. «JftXg©gSffc 
C0ffi©f8m&s&HJn 

[0 1 ] *«wtcfaw*»cfflttsniiioitJs*^ , *"iwn 
0, 

[02] 3. OymOii^W«Fe-Hf-Ol* 
MfBF e - H f - 0)gK*j^S*B^6©ai3 
4. S^©^fWa4©M^*^-r^7^, 

[03] Fe-Hf-oiBK:*jw*jaie»<t-r>hr-y 

>x 4©5B^4Sd^-T £fcto©*l£0. 
[04] F e - H f - OIK* WSHSati > f - ^ 

[05] ^mcommmmo^m^fn-t^mmmsiM^ 

[06] 0 5 ICijk-f 6-6 «©Wffl0, 

[07] *mw<D9m&i&<Dmmz™-?mm®M^v v 

[08] *|BS«:*iS*S«:BBEI4H©«l«Jfi**^8K 
0. 5 

[0 9] fi&fe«:*$WS-f>#*£©BTE®. 

[ft-sf©s&Bj§] 

5 IWBfcfe^JiBi 

7 DcMttlS 

8 WMM 

9 &S^MJ1 
3 0 

3 1,38 m^mum® 

32, 34. 36 mmm 

33, 37 mnm 



o o 

40 

4 1 

42, 

43 

45 



-i~lflj — 1 1 
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